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method may require the use, disposal, or both, of chemicals which may present serious health hazards to humans. Procedures for the handling of
such substances are set forth on Material Safety Data Sheets which must be developed by all manufacturers and importers of potentially hazardous
chemicals and maintained by all distributors of potentially hazardous chemicals. Prior to the use of this method, the user must determine whether
any of the chemicals to be used or disposed of are potentially hazardous and, if so, must follow strictly the procedures specified by both the
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Starch consumption in corrugated board
(enzymatic/gravimetric method)

1. Scope

1.1 A simple laboratory test to measure the amount of starch present in the combining adhesive per unit area
of corrugated board is described (/). The method can be used to isolate and measure the adhesive at the double-face
and/or single-face locations.

1.2 A colorimetric adaption, which yields significantly lower values, is described in TAPPI T 532, “Starch
Consumption in Corrugated Board (Enzymatic/Colorimetric Method).”

2, Summary

The starch in the corrugating adhesive is dissolved in a solution of an alpha-amylase enzyme; the dissolved solids
from a specific area are filtered, dried, and weighed.

3. Significance

The test is a useful tool for: establishing the proper weight of adhesive per unit area for various board
constructions; securing the optimum balance at each location; spot-checking consumption to maintain continued
economy with performance; establishing critical limits of machine operation; investigating the uniformity of adhesive
application; facilitating the investigation of complaint board; and for making development studies concerning the effect
of operating conditions such as moisture in paper, waxing, machine settings, speeds, preheaters, showers, adhesive
viscosity, and solids.

4. Apparatus

4.1 Filtering flask.

4.2 Beakers, 250-mL, or aluminum dishes.

43 Paper cutter.

44 Mason jars, approximately 1 L, with rings and lids.
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4.5 Pipets, 10- and 100-mL (accuracy + 1%).

4.6 Filter paper (Whatman No. 4 or equivalent).

4.7 Knife, for separating single-face and double-face sides.

48 Oven, adjustable to = 0.5°C (£ 0.9°F), up to about 150°C (302°F).

49 Analytical balance, about 200 g capacity, reading 0.1 mg with precision of 0.2 mg.

5. Reagents and materials

Amylase enzyme, enzyme solution having 631.8 DV units per mL.

NOTE 1: The test requires an enzyme to react with starch. The reaction is influenced by the dextrinizing value (DV) of the enzyme. DV is
defined as the number of DV units per dry gram of enzyme solids. The amount of enzyme used will vary according to its DV. For
example, if 1 mL of Super Excise TX-21" weighs 1.139 g, the enzyme is 21.3% solids; therefore, 1 mL contains 0.243 g of dry
enzyme. The DV of TX-24 is 2600; hence, 1 mL has 631.8 DV units (0.243 x 2600). If another enzyme is to be used, the
concentration can be calculated by knowing its DV value and adding an amount equal to 631.8 DV units.

6. Sampling and test specimens

6.1 For an average adhesive weight, at least five combined board sheets are required. Each sheet should be at
least 125 x 250 mm (5 x 10 in.) so that it can be cut precisely to the test specimen size of 100 x 200 mm (4 x 8 in.). The
sheets should be taken from equidistant positions across (CD) or along (MD) the corrugator, with the 250-mm (10-in.)
dimension in the machine direction (MD).

6.2 For a profile of adhesive weight, at least three combined board sheets at each of ten or more positions are
required, either across the corrugator (CD profile) or in the machine direction (MD profile).
6.3 Control or component material samples are required. These should be samples of each liner and the

medium used in the board construction. Cut one specimen 100 x 200 mm (4 x 8 in.) of both single-face and double-face
liners. Cut one specimen of medium 100 mm [4 x (1.45 x 8 in.)] wide by “take up” - x 200 mm (8 in.) length. “Take-
up” varies by flute as follows: A flute = 1.50; B flute = 1.35; C flute = 1.45. Example of C flute: liner specimen, 100 x
200 mm (4 x 8 in.); medium specimen, 100 x (1.45 x 200) mm [4 x (1.45)(8 in.}].

6.3.1  Dice the components into pieces 12-13 mm (0.5 in.) in size. Ifthe test is to give the amount of adhesive
on only one side (see 6.4), prepare the appropriate liner specimen with only half of the medium specimen.

6.4 Cut out 100 x 200 mm (4 x 8 in.) rectangles of corrugated board and dice into pieces 12 - 13 mm (0.5 in.)
in size. If separate starch adhesive weights on the single-face and double-face sides of the board are desired, divide the
corrugated board into two pieces by cutting through the medium before dicing the specimen so that equal amounts of
medium are attached to each facing.

7. Procedure

7.1 Place the diced pieces of the control specimens and the diced pieces of the corrugated board from each
specimen in separate jars. Pipet 100 mL tap water into each jar. Place cap loosely on top. Tare jar, contents, and cap.
On a hot plate, boil gently for 1 h. Cool to 80°C (176° F). Bring jar, contents, and cap back to original weight with tap
water. With the appropriate pipet, add exactly one mL of the enzyme solution, as described in Section 5 and Note 1, to
each jar.

72 Place lid on jar, screw cap on tightly and place in laboratory oven for 2 h at 80° C, - 0 +5°C (176°F, -
0+11° F). Shake every 30 min to ensure even distribution of the treating solution.

CAUTION: This creates internal pressure. Do not use chipped or damaged jars.

7.3 Remove jar from oven, loosen cap to facilitate lid removal later on, and allow the contents to cool to
room temperature. Swirl each jar to properly mix contents.

7.4 Remove lid and filter the solution through coarse filter paper (Whatman No. 4 or equivalent) into a 250-
mL beaker or aluminum dish which has been preweighed on an analytical balance to the nearest 0.1 mg.

1Names of suppliers of testing equipment and materials for this method may be found on the Test Equipment Suppliers
list in the bound set of TAPPI Test Methods, or may be available from the TAPPI Quality and Standards Department.
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